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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract 

PURPOSE: To improve adhesion with a lower wiring layer and a CVD film 
wh n a layer insulating film using silicon ladder resin is formed. 
CONSTITUTION: A silanole (Si(OH)4)-based inorganic insulating film 3 is 
appli d to cover a first conductor pattern 2 formed on a silicon substrate 1, 
terminal hydroxyl group silicon ladder resin 4 is further formed on the 
inorganic application insulating film 3 and a material consisting of the 
insulating film 3 and the resin 4 is used as a layer insulating film. 
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* NOTICES * 

L Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docum nt has b en translat d by computer.So the translation may not r fleet th original pr cisely. 

2. **** shows the word which can not b translated. 
3.1n the drawings, any words ar not translated 



CLAIMS 

[Claim(s)] 

[Claim 1] The lower layer wiring layer arranged on a substrate. The upper wiring layer arranged through a layer insulation 
film on this lower layer wiring layer. It is the semiconductor device equipped with the above, and the above-mentioned layer 
insulation film is characterized by consisting of an inorganic application insulator layer which makes a principal component 
the silanol (Si4 (OH)) formed on the above-mentioned lower layer wiring layer, and an end hydroxyl-group silicon ladd r 
system resin film formed on this inorganic application insulator layer. 

[Claim 2] The manufacture method of the semiconductor device characterized by including the process which forms a low r 
layer wiring layer on a substrate, the process which forms the inorganic application insulator layer which makes a silanol 
(Si4 (OH)) a principal component on this lower layer wiring layer, and the process which forms an end hydroxyl-group silicon 
ladd r system resin film, is made to carry out dehydration to the above-mentioned inorganic application insulator layer, and 
forms a layer insulation film on the above-mentioned inorganic application insulator layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the semiconductor device which has multilayer-interconnection 

structur , and its manufacture method about a semiconductor device and its manufacture method. 

[0002] 

[D scription of the Prior Art] Drawing 3 (a) Or drawing 3 (b) It is a process cross section for explaining an example of th 
formation method of the layer insulation film of a semiconductor device which has the conventional multilayer- 
interconnection structure, the 1st conductor pattern with which 2 has been arranged in drawing on the silicon substrate 1 
in which the element (not shown) was formed — it is — this — the 1 st conductor pattern 2 — a wrap — the layer 
insulation film 5 is formed on a substrate 1 like, and the 1st conductor pattern 7 is formed on this layer insulation film 5 
[0003] Next, the manufacture method is explained. Drawing 3 (a) The 1st conductor pattern 2 is formed on the 
s miconductor substrate 1 in which the semiconductor device (not shown) was formed so that it may be shown. 
Subsequently, drawing 3 (b) The layer insulation film 5 is formed on a substrate 1 so that it may be shown, and the 
conductor pattern 2 of the above 1st may be covered. As this layer insulation film 5, in order to raise adhesion with an nd 
hydroxyl-group silicon ladder system resin film or an end hydroxyl-group silicon ladder system resin film on the 1st 
conductor pattern 2 CVD films, such as a silicon oxide and a silicon nitride, are made to deposit by the chemical-vapor- 
d position method (for CVD to be called below Chemical Vapor Deposition:) etc., and the thing in which the end hydroxyl- 
group silicon ladder system resin film was formed to tops, such as this silicon oxide, is used. And the 2nd conductor pattern 
7 is form d on the layer insulation film 5 formed by doing in this way, and multilayer-interconnection structure is acquir d. 
[0004] 

[Problem(s) to be Solved by the Invention] A conventional semiconductor device and its conventional manufacture method 
are constituted as mentioned above, and there was a trouble that the adhesive property of the 1 st conductor pattern 2 and 
an end hydroxyl-group silicon ladder system resin or the adhesive property of the silicon oxide and end hydroxyl-group 
silicon ladder system resin which were deposited by CVD was bad, and the reliability of a semiconductor device fell, by the 
formation method of the layer insulation film using the silicon ladder system resin. 

[0005] This invention was made in order to cancel the above troubles, and it raises the adhesive property of an end 
hydroxyl-group silicon ladder system resin, and it aims at obtaining a reliable semiconductor device, and aims at offering the 
manufacture method which was further suitable for this equipment. 
[0006] 

[Means for Solving the Problem] The semiconductor device concerning this invention and its manufacture method form th 
inorganic application insulator layer which makes a silanol (Si4 (OH)) a principal component as a layer insulation film as a 
ground insulator layer, and form an end hydroxyl-group silicon ladder system resin film on this ground insulator layer. 
[0007] 

[Function] In this invention, since what formed the end hydroxyl-group silicon ladder system resin film as a layer insulati n 
film on the inorganic application insulator layer which makes a silanol (Si4 (OH)) a principal component was used, 
dehydration occurs between an inorganic application insulator layer and an end hydroxyl-group silicon ladder system resin 
film, and an adhesive property with a wiring layer or a CVD film is improved. 
[0008] 

[Example] Hereafter, the manufacture method of the semiconductor device by one example of this invention is explain d 
about drawing. In drawing 1 , the same sign as drawing 3 being the same or a considerable portion is shown, 3 is an inorganic 
application insulator layer, and 4 is an end hydroxyl-group silicon ladder system resin film. 

[0009] N xt, the manufacture method is explained. It is drawing 1 (a) first The 1 st conductor pattern 2 is formed by 

p rforming predetermined processing on the silicon substrate 1 in which the semiconductor device (not shown) was form d 

so that it may be shown. 

[0010] Subsequently, drawing 1 (b) The inorganic application insulator layer 3 which makes a silanol (Si4 (OH)) a principal 
component is formed so that it may be shown, and the 1st conductor pattern 2 may be covered. Here, the inorganic 
application insulator layer 3 which makes a principal component the above-mentioned silanol (Si4 (OH)) is [0011] to a 
methanol, isopropyl alcohol, etc. 
[Formula 1] 
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The rotation application of th solution which came out and melt d the poly silanol xpress d is carri d out. it is btain d 
by making it hard n. after adding heat treatm nt and volatilizing a solvent, and this inorganic application insulator layer 3 is 
[0012]. 
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It comes out, structure which is expressed is carried out, and the unreacted hydroxyl group is contained in the film. 
Subsequently, drawi ng 1 (c) It is [0013] on the inorganic application insulator layer 3 formed as mentioned above so that it 
might be shown. 
[Formula 3] 



(R may b a phenyl group or a low-grade alkyl group among a formula, and different species are [ a homotypic is suffici nt 
as R and ] sufficient as it.) n shows the integer of 2-1000. The end hydroxyl-group silicon ladder system resin film 4 
expressed is formed. This end hydroxyl-group silicon ladder system resin film 4 is obtained by volatilizing and hardening a 
solvent with heat treatment after melting to organic solvents, such as an anisole. toluene, and a xylene, and carrying ut a 
rotation application. 

[0014] And if the rotation application of the end hydroxyl-group silicon ladder system resin film 4 is carried out and h at 
treatm nt is added on the inorganic application insulator layer 3, the unreacted hydroxyl group in the inorganic application 
insulator layer 3 and the end hydroxyl group of the end hydroxyl-group silicon ladder system resin film 4 will perform 
d hydration, and the adhesive property between these films will become good. Moreover, the adhesion with the inorganic 
application insulator layer 3 which makes a principal component the 1st conductor pattern 2 and above-mentioned siianol 
(Si4 (OH)) is good, and the 2nd conductor pattern 7 is formed on the layer insulation film formed in this way. 
[0015] Thus, the shell which according to this example forms the end hydroxyl-group silicon ladder system resin film 4 
through the inorganic application insulator layer 3 which makes a siianol a principal component, and used these as a layer 
insulation film on the substrate 1 in which the 1st conductor pattern 2 was formed, High adhesion is obtained by 
d hydration, and since the inorganic application insulator layer 3 and the 1st conductor pattern 2 have the good adhesiv 
property, the inorganic application insulator layer 3 and the end hydroxyl-group silicon ladder system resin film 4 can form 
the 1st conductor pattern 2 and an adhesive good layer insulation film. Moreover, the property of the end hydroxyl-group 
silicon ladder system resin film 4 can be employed efficiently as it is, and flattening of a layer insulation film, impasto. tc. 
can be performed. 

[0016] In addition, although the above-mentioned example explained the case where formed the direct inorganic application 
insulator layer 3 on the 1st conductor pattern 2, and the end hydroxyl-group silicon ladder system resin film 4 was form d 
on this film As shown in drawing 2 , in order to raise the adhesion between a layer insulation film and the 1st conductor 
patt rn 2 between the 1st conductor pattern 2 and the inorganic application insulator layer 3 For example, you may be th 
wiring structure where the silicon oxide which there may be the silicon oxide and nitride 6 which were deposited by th 
plasma CVD method, or was deposited by ordinary-pressure CVD was formed. 
[0017] 

[Effect of the Invention] As mentioned above, since it enabled it to form an end hydroxyl-group silicon ladder system r sin 
film on the inorganic application insulator layer which makes a siianol (Si4 (OH)) a principal component for a layer insulation 
film according to this invention, the adhesive property of a wiring layer and a layer insulation film will become good, and it is 
effectiv in the ability to obtain a reliable semiconductor device. 
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DESCRIPTION OF DRAWINGS 

[Bri f D scription of the Drawings] 

[Drawing 1 ] It is the cross section showing the manufacturing process of the semiconductor device by one example of this 
invention. 

[Drawing 2] It is the cross section of the semiconductor device by other examples of this invention. 

[Drawing 3] It is the cross section showing the manufacturing process of the conventional semiconductor device. 

[Description of Notations] 

1 Silicon Substrate 

2 1 st Conductor Pattern 

3 Inorganic Application Insulator Layer 

4 End Hydroxyl-Group Silicon Ladder System Resin Film 

5 Layer Insulation Film 

6 Silicon Oxide or Nitride 

7 2nd Conductor Pattern 



[Translation done.] 
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